Northern Harrier

Find these words associated with northern harriers.
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Paint a Raptor and Cinquain Poem

A cinquain is a five lined poem which follows the format below. It does not have to rhyme.

Title (2 syllables)

Description of title (4 syllables)
Description of action (6 syllables)
Description of feeling (8 syllables)
Rename title (2 syllables)

Directions:

Sample:

Salmon

Anadromous

Migrate to the ocean
Powerful native of Idaho
Chinook

e On the lines below, write a cinquain poem about a raptor that lives in our state. Be sure

your poem has five lines and follows the correct number of syllables.

e Trade poems with a partner to edit spelling and number of syllables.

e Follow the directions in the box to make a handprint raptor. Write your final draft neatly

on your art work.

Line 1: Title

Line 2: Description of title

Line 3: Description of action

Line 4: Description of feeling

Line 5: Rename title:

Directions for making a handprint raptor
Look closely at a photograph of your raptor to
choaose the colors you will use.
To print the wings, paint one hand with a mixture
of your colors leaving your thumb clean. Paint your
palm with your colors. Lightly press your hand with
fingers pointing up on the paper.
Paint the other hand and palm to make the other
wing. Press it to the paper slightly overlapping
palm prints.
Make the head by painting a small circle on your
palm and press it onto palm prints. Make a beak
with your pointer finger.
Print eyes close to the beak using the tip of your
pointer finger.
Make legs using your ring finger.
Print talons using the tip of your pinky finger.
When dry, outline features and add details to the
eyes, beak and talons.




Objectives

Students will: 1) give exarples of ways in which
pesticides enter food chains; 2) describe possible
consequences of pesticides entering food chains;
and 3) describe how regulations attempt to
contral pesticide use.

Method

Students become hawks, shrews and
grasshoppers in a physical activity.

Materials

White and colored drinking straws; pipe
cleaners; poker chips or multi-colored, dry dog
food—30 pieces per student, two-thirds white
or plainr and one-third colored; dne bag per
grasshopper (approximately 18-20}

Background

Pesticides are chemicals—often synthetic,
inorganic compounds—developeéd td cantrol
organisms thal have been identified as “pests”
under seme conditions. Herbicides are pesticides.
that control unwanted plants; insecticides are
pesticides that control nuisance insects and so
orni. Although pesticides are uséful to humans
when used properly, they frequently end up
going where they are not wanted. Many toxic
chemicals have a way of persisting in the envi-

Tonment and often become concentrated

in unexpected arid undesirable places—from
food and water supplies to wildlife and some-
limes people, teo. The process where chemicals
accumulate in organisms in increasingly higher
concentrations at suceessive trophic levels s
called "biomagnification.” Biomagnification
results in the storage of these chernicals in
organisms in higher concentrations than are
norrally found in the environment; The results
can be far-reaching:

For example, the insecticide dichlorodiphenyl-
trichloroethane (DIDT) was applied to control
insec¢ts that were damaging crops. In the early
1970s, it was discovered that DDT entered
the food chain with damaging results, Fish ate
insects that were sprayed by the chenical;

“hawks, eagles-and pelicans then ate the fish.

The poison became concentrated inthe birds
systems, resulting in side effects such as thin

egg shells: The weight:on the adult bird would

then crush the egg in the nesting process: The
impact on species, including the bald eagle and
the brown pelican, has been well documented.

continued
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Hazardous L:nks, PossH:lIe Solutlans

Law in the United States has now prohibited
the use:of DDT. However, DT use is not
prohtbited worldwide. Resident and migrating
animal populations in the countries that still
allow the use of DDT areat particular risk.
Even after the application of DDT 'is___s_toppe'd,
DDT and its by-products ¢an affect the
environment for deca_des.

Concerns over the growing ase of pesticides led
to the establishment of the Federal Insecticide,
'Fungicide- and Rodenticide Act (FIERA) in
1972, FIFRA gives federal governmerit control
over pesticide sale, use and distribution. Under
FIFRA, the U.S. Environmental Protection
Agency (EPA)} gained authority to study pesti-
cide use consequences and also te require pesti-
cide registration by farmers, businesses and sa
on. FIFRA later was amended to require pesti-
cide users to take certification exams. EPA muist
register pesticides used in the United Statgs,

Cangress also enacted-the Toxic Substances
Control Act (TSCA} in 1976 to regulate, test
and screen-all chemicals imported or produced
ifi the United States, TSCA requires that any
chemical in-the market place be tested for toxic
effects before commercial manufacture, TSCA
also tracks and reports chemicals that pose
health and environmental hazards. Authorization
far toxic material cleanup also is placed under
TSCA. TSCA supplements the Clean Air Act
and the Toxic Release Inventary. Like FIFRA,
TSCA is a balancing law, which says that the
EPA is to make decisions on-any-chemical by
‘comparing the risks it poses against the benefits
it produces for firms and consumers.

Publie pressure continues to force changes in
the application and availability of pesticides.
For exarnple, there now is growing interest in
integrated pest management. This agticultural
approach considers the entire farm and garden
ecosystern. Integrated pest'management can
include using a pest’s predator as well as other
biological contrdis to reduce crop damage_.

Integrated pest management also can include the

‘sélective use of naturally acctirring and synthetic:

pesticides; as well as habitat manipulations.
One caneern with this approach is the possible
introduction of non-native species.

The major purpose of this activity is for

‘students to recognize the possible conseqirences

of accumulation of some pesticides in the envi-
ronment and to evaluate measures 1o control
pesticide use.

Procedure

1. Discuss the term. “foed chain” with the

students. (Food chain: a sequernice or “chain’
of livirig things in a community, based on
one. member of the community eating
another and $¢ forth [e.g., grasshopper eats
plants like corn, shrews eat grasshoppers,
Hawks eat shrews.])

2. Divide the group into three teams. In'a class
of 26 students, there would be two “hawks,”
six “shrews” and 18 "grasshoppers.” (This
dctivity works best with dpproximiately three
times as many shrews as hawks and three
times-as many grasshoppers as shrews.)
OPTIONAL: Have grasshoppers, hawks
and shrews labeled so they can be identified
easily: For example, a green cloth flag (tied
around the arm) for grasshoppers, red ban-
dannas for "red-tail hawks’” and brown cloth
flag {tied around the arm) or caps for shrews,

3. Distribute a smiall paper bag or other
small container to each "grasshopper.”

The container is to represent the “storach”
of the animal.

4. With the students’ eyes closed, or ptherwise

not watching where the food is placed,
distribute the white and colored straws

{or whatevet material used) around in a large
open space, Qutside on-a playing field if it

is not windy or"on a gymnasium fleor will
work; a classroom alse will work if chairs

and tables or desks can be moved.
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Hazardous

5. Give the students the following instructions:
the grasshoppers are the first to go looking
for foad. The hawks and shrews are (o sit.
quietly on the sidelines watching the
grasshoppers; after all, the hawks and shrews
are predators and are watching their prey.
At a given signal, the grasshoppers are:
allowed to enter the area'to collect as many
food tokens as they can, placing the food
tokens in their-stomachs (the bags er other
container). The grasshoppers have 1o move
quickly to gather food. At the end of 30
secands; the grasshoppers are to stop
collecting food tokens.

B.- Next, allow the shrews to hunt the grass-
hoppers. The hawks-are still on the sidelines.
quietly watching the.activity. The amount
of time available to the shrews to Hunt
grasshoppers should take into account the:
size area in which you ‘aré working, In a
classroom, 15 seconds may be enough time;
on a large playing field, 60 seconds may be
better. Each shrew should have time to catch
ene or more grasshoppers: Any -grasshopper
tagged or caught by the shrew miust give its
bag or container of food to the shrew and
then sit on the sidelines.

7. Next, allow from. 15te 60 seconds or
whatever set-time;, Tor the hawks to hunt the
shrews. The same rules follow. Any shrews
still alive may-hunt for grasshoppers: If a
hawk catches a shrew; the hawk-gets the
food. bag and the. shrew goes to the sidelines.
At the end of the designated tiime period, ask
all the students to come together in a circle,
bringing whatever food bags.they have
with them. R

B. Ask the students-who have been consumed
to identify what animal they are and what
animal ate them. If they are wearing labels
this will be obvious. Next, ask any animals
still alive. to empty their food bags out ento
the floor or on a piece of paper where they
can count the niumber of food piéces they
have. They should eount the total number
of white food pieces and total numbet of
multi-¢olored food pieces they have-in their

10.

Llnks‘r P055|h[e Soluttons
food sacks. List any grasshoppers and the
total number of white and multi-colored
food pieces each has: list the number-of
shreéws left and the number of white dnd
multi-colored pieces each has; and finally

Tist the hawksand the number of white

and multi-celored food pieces each has.
Inform the students.that there is something
called a “pesticide” in the envirgnment..

This pesticide was sprayed onto the crop

the grasshoppers were gating in order to
prevent a lot of damage by the grasshoppers.
If there were substantial crop darhage by the
grasshoppers, the farmers would have less.

of their crop to sell and some. people and
domestic livestock might have less of (hat
kind of food to eat—or it might cost more
to buy it becausé a smaller quantity was
available. This pesticide accumulates in.food
chains and can stay in the environment a
lonig time, In this activity, all of the muiti-col-
ored food pieces répresent the pesticide. All
of the grasshoppers that were not eaten by
shrews may now be considered dead, if they
have any multi-colored foed pleces in their
food supply. Any shrews for which half ér
more of their food supply was multi-colored
pieces alsc would be-considered dead from
chemical side éffects, The one hawk with the
highest number of multi-colored foed pieces.
will not die; however; it has accumulated so
much of the pesticide in its body that the egg
shells produced by it and its mate during the
next nesting season will beso thin that the
eggs will not hatch successfully. The other
hawks are not visibly affected at this time.
Talk with the students about what they just
experlenced‘in'the activity. Ask them for
their observations about how the-food chain
seems (6 work and How {oxic'substances:can
enter the food chain with a variety of results,
Introduce the term biomagnification and dis-
cuss how it canresult in the accumulation of
chemicals in species higher in the food chain.
The students may be able to give examples
beyond those of the grasshopper—shrew—
hawk food chain affected by the pesticide

in this activity.

continued
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11. Dividethe class into two, four or more

et} _ Aquatic Extensions
groups. Ask one or twe groups of students to

1. See the Project WILD activity "“What's in

research other chemicals—sucly as tributyltin

(TBT), polychlorinatéd biphenyls {PCBs) or
dieldrin—that have-demonstrated the ability

1o persist and accurmulate through. food

chains. What are the effects of these chemi-
cals on organisms? What limitations have

been set on the use of these substances?
Have the other groups research legislation

such as FIFRA dnd TSCA to determine How
these laws work to conirol toxic chemicals.
Allow all groups to present their findings.in
class, and then have the students hypothesize
the effectiveness of the laws in controlling
the various chemicals that were researched,

Extensions

1.

Consider and discuss possible reasons. for use
of such chemicals. What aré:soms of the ben-

efits? What are some of the conseguences?

.- Offer-and discuss possible alternatives to uses

of*suclki chemicals in instances where it seems

the negative censequences outweigh the ben-

efits. For example, seme farmers are success-
fully using organic techniques (e.g;, sprays.of
organic, nontoxic substances; crop rotation;
companion planting); biological controls (e.g.,
predatory insects); and genétic approaches.
{e.g.. releasing sterile male insects of the pest
species) in effortsto minimize damages to
their crops.

‘'What research is being developed and

tested on the-effects of pest control efforts—

from effects of possibly texic chemicals to
nontoxic alternatives? What are the benefits?

Consequences? Potential?

Review news media for relevant local,

national or interhational examples of
such jssues,

the Water?”

. Have the students describe how pesticides

¢an enter an aquatic food chain. Also,
describe how pesticides.can enter aguatic
environments and end up in the food chains
of terrestrial environments {mosquito.

larvae—fish—birds}. Show how pesticides
‘can enter-the food.chains.in terrestrial envi-

ronments arid end up in aguatic enviran-

‘ments {grasshoppers—small fish—large fish).

Evaluation
1. Identify examples of how pesticides could
enter a food chain,

2. Discuss two possible consequences of

pesticides entering the food chain for each

of the examples given ahove.

. A group of ecologists studied the presence
of a toxic chemical in a lake. They found the
water had one moclecule of the chemical for

every one billion molecules of water. This
concentration is called one part per billion
(ppby. The algae had one part per million
(ppm) of the toxic chemical. Small animals,
called zooplankton, had 10 ppm. Small fish
had 100 ppm. Large fish had 1,060 ppm.

How do you explain this increase’in this

toxic chernical t6 1,000 ppm for the large

fish? Use.a drawing to help support your

answer; The ecologists found the chemical
was. a pesticide that had been sprayed on
_cropland 100 miles'away from the lake.
How did so much of the chemical get
into the lake?

. Bvaluate the effectiveness of at least one Taw

that regulates hazardous chemical usage.

......................................................................................................
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